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Character of climate change in YRB

CEOARIEIK E IR L

Water resources C

nange in YRB

= TH

SARZT AL E M 32

—K E

Prospect of CC effects research
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Location of the Yellow River Basin in China




EOAMIEKBRRERE R

Feature of water resources
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Average annual natural runoff: 53.5 billions m3, Sediment: 1.25
billions Ton (first in the world)

Source region: 15% area, 1/3 water yield of whole YRB

Middle region: 90% sediment yield
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15 K“Less water with more sediment, different original area

of sediment and water, unbalanced sediment discharge
relationship’ is the remarkable characters of Yellow River
water resources.

. Lo 0% HY B3 F £ SIS |

=R Cmnt | REFWEEATOME |

ﬁi;ﬁ_[ykgﬁg56% ,I'E{M ®  ow ’—'“:I AR :
e RPN

Bl
BB
x4
=







SoE FFEKERAL

Temperature and precipitation

Tenperature of Yellow Rver Basin
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Results of observed data analysis show
that precipitation has decreased while
temperature increased obviously in " st 1050 1001 1005 10T 176 181 1000 1001 1000 2001 206
Yellow River basin since 80’s of 20
century.
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Fig. 1 average temperature change in Yellow River
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Sources region, the maximum warming with 0.267°C/10a
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the maximum extent appeared in 80 and 90’s of 20 century,
especially 90’s with 0.7°C increment than 1980s.
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Annual average precipitation in
Yellow River basin is about 447mm,
and the precipitation decreases
gradually from east south to west
north of Yellow River basin.
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precipitation in 90’s of 20 century
was the minimum and slightly
Increased since 21 century.
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Fig. 2 precipitation change in Yellow River
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Pan evaporation has been decreasing in recent decades, most
obvious descending occurs in spring and summer. the reduction of
solar radiation may be the direct reason of pan evaporation
descending, moreover, the decreasing of average wind and diurnal
temperature range are also important factor.
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Being contrary to pan evaporation, actual evaporation has

Increasing trend, the reason is the sharply increasing of irrigation
water (main reason)
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Water resources shortage are aggravated by climate change and human

activities, Relation of water and sediment are becoming more unbalance,
which increase the stress of reach flood and ice protection, it is a serious
challenge to basin management.




F57% Runoff
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Both runoff and precipitation are tend to decrease, the range of
runoff decreasing is larger than precipitation.

change of precipitation
and nature runoff
In Yellow River basin
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Runoff in source YR basin is 17.6 billion m3in 1990’s, which
decreased 15% than annual average value (20.5 billion m3). Some
researcher believes that climate change is the main reason of nature
runoff reduction in source YR basin.
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Frequency and magnitude of rainstorm and flood in YR become
smaller since 1990’s, while the drought becomes more serious.
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the maximum flood peak discharge of Huayuankou station
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there were 9 times overbank floods in 50’s of 20 century; but only 3
times in 15 years form 1986 to 2000. The maximum of flood peak

discharge in lower reach was only 4200 m3/s from 2002 to now.




218 Drought events
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Water shortage is principal problem In Yellow River. Basing on
observed record, Yellow River basin has been experiencing
continuous drought since 1965, Entering 90’s of 20 century, drought
situation was aggravated and drought area extended gradually.
Water flow reduction caused be climate change is an important
reason of basin drought.
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Ice flood is very serious than any other rivers because of its variance

reach channel. Since 1990’s, ice regime in Ningmeng reach shows
new character with the temperature remarkably rising in winter:

@ frozen days decrease and freeze-up date is difficult to forecast for
Its unconstant character.

@ the “aboveground river” situation developed and water level in
break-up period increased gradually, consequently the dike stress
was strengthened.
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Glacier: evidence of climate warming
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Glacier

In recent 35 years 1966~2000,
glacial area in Animaging
mountain reduced 17%, and
alpine snowline increased
about 30m




- Frozen soll
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EARLRE : AAm 0.3~0.7°C ; KA %KL : 0.1~0.4°C
Seasonal soil: 0.3~0.7°C; Permafrost: 0.1 ~0.4°C

cETERLT FHIREAHEE : 2~10cm/F  BRIEJLHFE XA EL
THH &750~70cm

Seasonal soil upper boundary: 2 ~ 10cm/a; Permafrost lower limit
increased

Ocm 5cm 10cm
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Swamps and lakes change upper Duoshixia of source Yellow River

FZMREREZTHK , BBt , E5HERE, BENRX20005F
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many lakes disappeared and grass land degenerated, consequently
these lead to ecological environment deterioration. It's analyzed that
total area of wet land and lake in 1976 reduced approximately
3000km2 than 2000 in source of Yellow River.
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Annual average runoff in estuary of Yellow River
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Decreasing of fresh water to ocean led to severe channel shrinkage
and secondary suspended river expending, which not only increase
the possibility of dike breach but also the wet land shrinking, water
guality deterioration and biodiversity destruction in lower reach.
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Surface water resources of Yellow River have been obviously
changed Climate change since recent years by climate change and
human activities. There are wide and deep impact on water
resources system that are relative to each part of water cycling
system. Climate change and human activities are combined to effect
on water resources. Since 80’s of 20 century, whether climate
change has definitely effected on water resources tendency? What
the water resources will be under future climate condition? These
are very important questions need to be further research.







BORE SR L HIBT IEE X

Researches on CC effects in YR are spring up
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“Research Center for Climate Change, Water Resources Ministry of China”

was founded in April, 2008. It is a milestone that promotes progress of CC
impact on river basin management

At the same time, EU-China River basin management programme started
the research on climate change impact on river basin management.Under
the circumstances of climate and social economy, to show the tendency of

the YR future water resources, so as to provide technical support for the YR
WR Management.
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Key points of adaptive measure researched on climate change
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Pay more attention to extreme events research
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Yellow River has many kinds of nature disaster such as drought, flood and
ice flood. At present, researches relative to climate change and water
resources are only focused on the impact of climate change on average
events of hydrology and lack of study of climate change effects on extreme
hydrological events.
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Recognition of impact of CC on river basin management
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In order to promote river basin integrated management, YRCC take
“Keep Yellow River Healthy Life” as objective of Yellow River
management. So it IS necessary to strengthen researches on
climate change impact on water and sediment adjustment system,
water uniform dispatching, water and soil conservation and

ecological environment plan, social-economic development.
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In order to service to Yellow River Master Plan and “Keep Yellow
River healthy life”, researches on impact of climate change In
Yellow River basin should give scientific identifying of impacts
of climate change and human activities on water resources
system and evaluating of water resources trend under climate
change scenarios in the future, consequently working out the
countermeasures of river basin management to climate change.







